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Waterloo Institute for Social Innovation and Resilience (WISIR), University of Waterloo 
Abstract  
Human civilizations stand out, recently, among other biotic communities, as a globally dominant 
presence — the impact of their activities echoed across terrestrial, marine, and atmospheric systems 
(Steffen, Crutzen, & McNeill, 2007; Hobbs, Higgs, & Harris, 2009).  At the centre of this are human 
settlements — the magnet for, container to, and expression of human cultural systems. Settlement 
systems directly interface between the human species and the biosphere, mediating what is an 
ambiguous nature-culture relationship. If one embraces LoǀeloĐk͛s ;ϭϵϳϵͿ Gaia hǇpothesis, ǁheƌeďǇ 
the planet is considered an interdependent, self-regulating unit, then one might view these 
ĐoŶstƌuĐted sǇsteŵs as paƌt of the ͚Ŷatuƌal oƌdeƌ͛ of thiŶgs. Simply accepting human activity and its 
resulting technologies as an extension of a self-organizing, natural world, however, risks absolving 
the species of environmental accountability (White, 2003). In light of current environmental 
pressures, the challenge of social-ecological integration is one that requires closer articulation, both 
philosophically and schematically. While deep ecology (Devall & Sessions, 1985; Naess, 1989) and 
biosphere consciousness (Rifkin, 2009) inspire holistic thinking rooted in a connection to the natural 
world, it is unclear what adoption of these kinds of eco-philosophies should mean, on practical 
terms, for highly engineered, urban systems. No doubt, achieving a state of complete integration 
with ecosystem processes would entail nothing short of a long-term unwinding of rigid infrastructural 
and social regimes, through an adaptive, phased, scaled, and multi-stakeholder-engaged process of 
renewal. The arguments for pursuing this direction as part of a long-range sustainability strategy, and 
the means by which it might be possible to do so within the current social-technological landscape, 
are worth examination. Recent to the field of ecology, novel ecosystems discourse (Hobbs, Higgs, & 
Hall, 2013) provides a frame within which this conversation might unfold. Novel ecosystems research 
reveals the presence of a certain degree of social-ecological co-evolution over time — in what Hobbs, 
Higgs, and Harris (2009) refer to as hybrid, novel, or designer ecosystems — accordingly, unraveling 
the myth of nature-culture separation, and positioning the human species as a co-creative agent 
(Pearce, 2013). This paper examines the potential for the development of social-ecological novelty as 
a pathway to sustainability in settlements, engendering hybrid models that are both resilient and 
complex.  In pursuit of such an approach, the worlds of designers and ecologists would necessarily 
converge to conceive of human systems as entrenched in inhabited ecosystems. 
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Settled Living in the Age of Ecology  
“oŵe deĐlaƌe the past half ĐeŶtuƌǇ to ďe the daǁŶiŶg of aŶ ͚age of eĐologǇ͛ ;CaǇleǇ, ϭϵϵϭ; ‘adkau, 
2014); some characterize these same years as the emergence of a biosphere consciousness (Rifkin, 
2009); some qualify ecology as a master science through which all other disciplines should be 
oriented (Homer-Dixon, 2009), or equate ecosystem approaches with concepts of holism (Capra, 
2002; Waltner-Toews, Kay, & Lister, 2008). While these positions might be related notionally, they 
each point to slightly different social phenomena: the first, growth in environmental policy and 
action; the second, a search for unifying social-cultural experiences through an acknowledgement of 
connection to biosphere; the third, adoption of ecology as a science of complexity (even if only 
metaphorically); and, all of these wrapped within a renewed sense of collective responsibility for 
human action within the shared planetary system (Cayley, 1991). What hovers as a frame of 
orientation within this age of ecology, waiting to be adopted more broadly as both a philosophical 
and schematic hook, is a simple, operational metaphor: that of the dynamic network (Capra, 2002).  
The dynamic network as an operational archetype prevails across complex systems thinking 
and ecosystems thinking approaches (Capra, 2002; Waltner-Toews et al., 2008). Relative to 
sustainability discourse, its advantage as a metaphor or heuristic is that it does not immediately 
impose value judgments; one might observe the currents within any given system without initially 
critiquing them. In this way, sustainability thinking combined with ecosystems thinking starts to take 
on the quality, in the words of Stewart Brand (199ϵͿ, of a ͚ĐoŶtiŶuous gaŵe͛ — the object of which is 
to keep playing, the means by which this takes place being somewhat flexible. This view renders the 
world of sustainability planning significantly more colourful, while also extremely fuzzy. If one 
releases fixed views of a notional utopia, more options for sustainability pathways can enter the 
frame, and continual change becomes an expected part of the landscape. Of course, this is not to 
suggest that value judgments can be left out entirely. Questions of what kind of game is this biotic 
community playing?, who is given agency to steer the ship?, and what will continue within this 
dynamic planetary system? naturally arise. Presumably there is an overriding desire to maintain 
biotic life, inclusive of human life, over the long term. Whether the human constituency as a whole is 
willing to fundamentally change its tactics in order to do so, is less obvious. Along similar lines to the 
continuous game analogy, resilience thinking reveals that systems dynamics are not rigid, rather can 
pass through multiple stable states (Gunderson & Holling, 2002; Folke, 2006). Again, this opens a 
vista to multiple plausible trajectories for sustainability planning — each assessed relative to time, 
place, present circumstances, and participating actors.  
EŵeƌgeŶt ǁithiŶ the field of eĐologǇ, iŶ ͚Ŷoǀel eĐosǇsteŵs͛ disĐouƌse, state changes are 
assessed, in part, relative to human intervention or impact in non-human nature: historical, hybrid, 
novel, and designer ecosystems representing a transition from what is perceived to be a sǇsteŵ͛s 
original, undisturbed set of conditions, to a distinct and irreversibly new composition and function 
(Hobbs, Higgs, & Harris, 2009; Hobbs, Higgs, & Hall, 2013). Novel ecosystems research makes space 
for variance in conventional conservation practice, challenging the inclination that is deeply 
entrenched in many ecology programs to maintain ͚Ŷatuƌal heƌitage͛, ǁhile also eǀokiŶg the eaƌlieƌ 
question of what kind of game are we playing? as it relates to nature-culture interactions. In the era 
of the anthropocene (Crutzen, 2006), wherein 83% of terrestrial1 and 41% of marine systems display 
sigŶs of iŵpaĐt fƌoŵ huŵaŶ aĐtiǀitǇ ;Hoďďs et al., ϮϬϬϵͿ, it ďeĐoŵes less ǀiaďle to ĐlassifǇ the ͚ǁild͛ 
                                                            
1 Human Footprint Analysis. http://sedac.ciesin.columbia.edu/wildareas/. 
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as something removed from human influence. The presence of the human species within the 
biosphere is more than moderately conspicuous; not to mention, it has managed to successfully 
occupy multiple ecological niches, simultaneously. Perhaps it is time to evolve the old adage of 
͚steppiŶg lightlǇ͛ to ͚steppiŶg ƌespoŶsiďlǇ͛ — relinquishing any lingering guilt for an allegedly 
disƌuptiǀe eǆisteŶĐe ďǇ takiŶg oǁŶeƌship foƌ oŶe͛s plaĐe iŶ the sǇsteŵ. Noǀel eĐosǇsteŵs disĐouƌse 
reveals the trace of human agency in existing, resilient landscapes, suggesting that a co-evolution 
between social systems and non-human nature may be sustainably viable. It implies that, given the 
right touch, human-managed ecosystems2 are capable of contributing to local contexts with 
ecosystem functions and services (Pearce, 2013), dispelling perceptions that all constructed 
landscapes are ecologically compromised. Facilitated by novel ecosystems perspectives, views of 
natural and man-made constructs might ďeĐoŵe iŶdistiŶguishaďlǇ iŶteƌǁoǀeŶ: ͞…eŶǀiƌoŶŵeŶtal 
histoƌǇ ĐoŶstaŶtlǇ poƌtƌaǇs huŵaŶ ďeiŶgs aŶd the Ŷatuƌal ǁoƌld…as so entangled, so inseparable, 
that ǁe do Ŷot pƌoduĐe the kiŶd of puƌitǇ that Ŷatuƌe/Đultuƌe diǀisioŶs deŵaŶd͟;White, ϮϬϬϯ, p.ϰͿ. 
While this perspective engenders a shift in conservation practice (Hobbs, Higgs, & Hall, 
2013), it may also prove equally transformative for those in the business of developing and managing 
human settlements, with a penchant for sustainability planning. Novel ecosystems research, 
inadvertently as it may be, extends an olive branch between ecology and development — two 
domains of work seemingly at odds. This opportunity comes at a moment in time where 
reconciliation between these worlds would appear to be crucial. In light of contemporary 
environmental pressures, revaluation of the parameters of the human presence within the biosphere 
is imperative — and what better conceptual frame to represent this than settlement systems? Where 
novel ecosystems discourse begins to unhinge interpretations of the ͚Ŷatuƌal͛ as it peƌtaiŶs to work in 
preservation/conservation ecology, it indirectly opens the door to redefine this term as associated 
with all other human endeavour: settlements take their place as one part of biosphere ecology, the 
natural-artificial dichotomy ƌeƋuiƌiŶg a diffeƌeŶt filteƌ thaŶ ͚ŵaŶ-ŵade͛. Foƌ eǆaŵple, aŶ assessment 
of degree of integration within and functional contribution to the system as a whole might suffice — 
soŵethiŶg ǁe lateƌ desĐƌiďe as ͚eŶtƌeŶĐhŵeŶt͛. “o, ǁhile deǀelopŵeŶt itself Ŷeed Ŷot ďe ƌelegated 
eŶtiƌelǇ to the ƌealŵ of the ͚uŶŶatuƌal͛, ĐeƌtaiŶ development trajectories perhaps can be classified as 
suĐh. ͚UŶŶatuƌalŶess͛ as a ĐhaƌaĐteƌistiĐ ĐaŶ seeŵiŶglǇ ďe peƌĐeiǀed, ďased oŶ the gƌieǀaŶĐes that 
modern, industrial societies have distanced populations from their connection with the non-human 
natural world (T. Roszak in Mishlove, 2010). On these terms, settlement systems might be critiqued 
less as ͚uŶŶatuƌal͛ as theǇ aƌe out of plaĐe, dis-embedded, or dis-entrenched from the remainder of 
the non-human natural ecosystem in which they are situated. At least, large metropolitan regions in 
their current state do not seemingly evoke cradle to cradle (McDonough & Braungart, 2002; 2013) or 
Gaian (Lovelock, 1979) visions of interconnected symbiosis; nor likely would they, arguably, even 
with a comprehensive rollout of existing sustainability technologies. Even metaphorical comparison 
of cities to organisms or ecosystems, employed as a design device, does not guarantee design 
outcomes that are integrated with local contexts, unless explicitly developed with this intention3 — 
arguably, approaches for doing so within large metropolitan regions have yet to be discovered. So, 
while the human species is evidently part of the greater community of biotic life, and by this right, its 
                                                            
2 Pearce (2013) refers to traditional and contemporary agricultural practices, that integrate production with 
conservation. It should also be clarified, however, that the works contained in Hobbs, Higgs, and Hall (2013) 
deliberate how to qualify intentional acts of human agency in the definition of novel ecosystems.   
3 Bettencourt (2013) critiques the use of the teƌŵ ͚ecosystem͛ as a desigŶ ŵetaphoƌ, for often leading to design 
interpretations that emphasize form over function.  
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constructed products as natural as any termite mound or bird nest, the means by which it might 
accomplish the kind of operational integration conjured by McDonough and Braungart (2002; 2013) 
or Lovelock (1979), working from the existing social-technological regime, is not immediately 
apparent. IŵpoƌtaŶtlǇ, ǁheŶ ǁe ƌefeƌ to ͚eŶtƌeŶĐhŵeŶt͛, ǁe ŵeaŶ to applǇ this to huŵaŶ Đultuƌes 
as a whole. As such, prospective solutioŶs should haǀe ͞durability, scale and iŵpaĐt͟ (Westley & 
Antadze, 2009) within the context of current regimes, rather than being applied explicitly to exclusive 
eco-communities. Novel ecosystems discourse, indirectly and unintentionally, creates a space 
wherein designers and ecologists, together, might consider how ecosystems and settlements could 
each be organized to the benefit of the other, renewing the models by which ecosystems are 
inhabited. 
The novel ecosystems story reads both as opportunity and caution. As the human species 
looks to deepen its relationship with the non-human natural world through work in ecology, 
environmental sciences, and sustainability practices, measured signals of irreversible human impact 
on terrestrial, aquatic, and atmospheric systems only become more evident (Crutzen, 2006; Hobbs, 
Higgs, & Hall, 2013). While, these findings tend to invite a cosmological positioning of humanity as a 
disruptive agent within a fragile system, amplifying perceptions of its separation from the remainder 
of the living world, novel ecosystems simultaneously points in the other direction, positioning the 
species as a co-creative agent. Acceptance of the latter argument suggests that a co-creative 
approach may prospectively resolve the problems laden in the former. It opens ones eyes and ears to 
the inevitable flux that is life on earth, and asks constructive human agents, not to dampen their 
voices, but to harmonize them with the flow in which they stand. Such an approach in the 
development and management of human settlements might entail simultaneous acts of preservation 
aŶd ƌeiŶǀeŶtioŶ, ƌootiŶg the speĐies͛ iŶŶate Đƌeatiǀe spirit in a humble reverence for the genius of life 
(Benyus, 1997), the results garnering a certain kind of social-eĐologiĐal ŶoǀeltǇ: ͞uƌďaŶizatioŶ is Ŷot 
merely a linear distancing of human life from nature, but rather a process by which new and more 
compleǆ ƌelatioŶships of soĐietǇ aŶd Ŷatuƌe aƌe Đƌeated͟;‘ogeƌ Keil iŶ KiŶkela, ϮϬϬϵ, p.ϵϬϲͿ — ͞these 
ǁoƌlds ǁill theŵselǀes ďe hǇďƌids͟ ;White, ϮϬϬϯ, p.ϵͿ. 
Before eagerly forging ahead with the construction of these hybridized schemes, however, 
there is another part of this story that deserves notice. If humans have, indeed, been involved in a 
60,000 year process of co-creation with the biosphere, how is it that this social-ecological 
entanglement has, for all intents and purposes, become socially dominant? Why is it that the creative 
expression inherent in the evolution of human civilizations, has left in its wake, time and again, a trail 
of ecological destruction? The deep ecology school of thought (Devall & Sessions, 1985; Naess, 1989) 
suggests that this is not oŶlǇ a teĐhŶiĐal pƌediĐaŵeŶt, ďut also a philosophiĐal oŶe: ͞… ͚ŵaŶ͛s 
esseŶĐe lies iŶ the ǀeƌǇ ĐoŶtƌadiĐtioŶ ďetǁeeŶ his ďeiŶg iŶ Ŷatuƌe… tƌaŶsĐeŶdiŶg Ŷatuƌe ďǇ…the faĐt 
of his awareness – of hiŵself, of otheƌs, of the past aŶd the pƌeseŶt.͛ MaŶ is separated from nature, 
yet part of it. He is homeless, yet chained to the home he shaƌes ǁith all Đƌeatuƌes͟ ;E. Fromm in 
Capra, 1996, p.57). Notions of separation, of difference, of incompatibility, of a threatening wild to 
be tamed, or a harsh climate to be pacified, establish a hostile relational position. Even perceptions 
of a fragile system to be protected can be paternalistic, and imply a power disparity. From a vantage 
point where the human species is considered a destructive agent, conservation work can resonate 
like the voice of a protective father, redeeming the vulnerable from the realities of the harsh world of 
urbanization. If conservation and development, sustainability and consumption, are pitted as 
opponents, there is less incentive to forge a congenial bond. Deep ecology and biosphere 
RSD3            Relating Systems Thinking and Design 2014 working paper.        www.systemic-design.net 
5 
 
consciousness perspectives coax sustainability strategies beyond mitigation of ecological footprint, 
reduction of resource use, and stewardship of natural assets, imploring, in addition to these 
techniques, the adoption of a relational outlook that is founded in reciprocity and partnership (Rifkin, 
2009). While deep ecology was intended as a critique of anthropocentric approaches to ecology 
(Capra, 1996), its premises can extend more broadly to inform life orientation and ways of being. This 
is subtly, however crucially, distinct from engaging with systems or ecosystems thinking as a 
functional science, as it assumes that a profound connection to the natural world is iŶtƌiŶsiĐ: ͞When 
the concept of the human spirit is understood as the mode of consciousness in which the individual 
feels a sense of belonging, of connectedness, to the cosmos as a whole, it becomes clear that 
ecological awareness is spiritual iŶ its deepest esseŶĐe͟ ;Capƌa, ϭϵϵϲ, p.ϳͿ. Without this sensibility, 
the management of ecosystems will always take place from an externalized position. When non-
human environments are treated not simply as a set of operational conditions, but an adapted 
demonstration of biosphere expertise to be revered and studied (Benyus, 1997), the quality of 
interaction with these systems will shift. Applications of this kind of approach are beginning to take 
shape in design contexts through biomimicry practice (Benyus, 1997). Biomimicry also promises 
design innovation through intimacy with the natural world. In this light, if one assumes that human 
settlements are an expression of life orientation, as inspired by specific worldviews, would a shift in 
philosophical fouŶdatioŶs ŵodifǇ eǆistiŶg ĐoŶĐeptioŶs of ͚sǇsteŵs optiŵizatioŶ͛, thus leadiŶg to Ŷeǁ 
models for sustainability? While not specifically intended as a philosophical stance, the kind of 
emergent co-evolutionary processes articulated by novel ecosystems findings points to active 
engagement between nature and culture as a pathway to social-ecological innovation.  
Given the apparent incongruity between the operation of human settlements and natural 
ecosystems, it can be too easy to retreat from the social dimension of this conversation, with an 
inclination to buttress the seemingly weaker side — the ecosystems that dwindle in the wake of 
human impact. But weighting ecological policy toward designated protected areas may inadvertently 
relieve settled areas from environmental responsibility, and underrepresent the need for reform in 
these regions (Folke, Holling, & Perrings, 1996). Peƌ LoǀeloĐk͛s Gaian hypothesis, this does not 
explicitly imply that large-sĐale huŵaŶ sǇsteŵs aƌe out of plaĐe iŶ the ďiospheƌe͛s dǇŶaŵic network, 
oŶlǇ that theǇ haǀe Ǉet to fiŶd theiƌ ͚fit͛. Heƌe, the ǀieǁ ďeĐoŵes ŵuƌkǇ, as ŵost huŵaŶ settleŵeŶts 
are, at present, highly engineered systems supporting large populations. While it is easy to position 
human life as an integral part of the biosphere, simply accepting human activity and its resulting 
technologies as an extension of nature risks dismissing environmental accountability (White, 2003). 
The current repertoire of human systems are so disintegrated that achieving a Gaian system of 
symbiotic co-dependence would seemingly entail nothing short of a long-term unwinding and 
considerable remodelling of rigid social-technological regimes. This would call not only for a strategy 
by which to discover this kind of symbiotic settlement model — based on the hybridization of social-
ecological domains, for example — but also a scaled, phased, and socially embedded process of 
reinvention. No doubt, the scope of such a challenge is significant, and thus, the arguments for 
including it in a long-range sustainability strategy are worth examination. A case for entrenchment, in 
which the human species intentionally constructs its own activities as part of the natural course of 
living systems, is underdeveloped. The extent to which it attempts to do so might reveal multiple 
possible sustainability pathways. Experimentation with social-ecological novelty, on a small scale, 
and through active engagement with non-human nature, presents an entry point into, what is certain 
to be an uncertain journey. Thus, by embracing a novel ecosystems approach, designers and 
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ecologists may ultimately find common ground in conceiving of large-scale human systems as 
embedded in inhabited ecosystems; or rather, designing novel social-ecological systems. Moreover, 
ecosystem thinking is especially well positioned to enrich sustainable design discourse, because it 
implies structural, compositional, and functional characteristics in a system, and therefore 
illuminates possibilities for practical design applications. Of course, worldviews cannot be excluded 
from an analysis of complex dynamics. In this case, it is useful to ask not only how shifting 
worldviews have been reflected in practice, but also what the emerging age of ecology demands on 
practical terms. 
Establishing a Place in Space 
Human settlements are more than mere cultural artifacts (Mehaffy, 2014) — they are a magnet for 
and containers of human cultural systems, the emblematic expression of human endeavour, and the 
support system for human life. They are socially constructed systems that interface between the 
human species and the biosphere, directly coordinating and mediating the debated nature-culture 
relationship, while ŵaŶagiŶg the pƌoǀisioŶ of ďasiĐ ŶeĐessities. IŶ ͚ďioŵiŵiĐƌǇ͛ ;BeŶǇus, ϭϵϵϳͿ terms, 
theǇ ƌepƌeseŶt the huŵaŶ speĐies͛ uŶiƋue, adaptiǀe appƌoaĐh to suƌǀiǀal ǁithiŶ the ĐoŶditioŶs 
presented by this home planet; and, have been modified over time in response to changing social-
ecological conditions. In their role as a mediator and bridge, settlements serve as a useful conceptual 
boundary through which to understand the relational dynamics between humanity and biosphere, 
and from this conceive of pathways to sustainable ways of life. By this right, they are also symbolic of 
the speĐies͛ interpretation of its place in this space, and perhaps betray the alleged sense of 
alienation from its inhabited places.  
Human civilizations are certainly noticeable among other biotic communities as a globally 
dominant presence, the impact of their development echoed across terrestrial, marine, and 
atmospheric systems (Steffen et al., 2007; Hobbs, Higgs, & Hall, 2013). Needless to say, they also 
clearly demonstrate the expressive, creative, and inventive tendencies of the species. A trait that is 
both remarkable and daunting, the human capacity to reorganize and reinvent the conditions in 
which it exists means that, within human cultural development, novelty is commonplace. The extent 
to which it presents as an evolutionary advantage is debatable. The aptitude for novelty creation only 
implies an adaptive capacity that stands out from the remainder of non-human nature:  ͞Cultuƌal 
change operates by mechanisms that can validate a general and driven trend to technological 
progress — so very different from the minor and passive trend that Darwinian processes permit in 
the ƌealŵ of Ŷatuƌal eǀolutioŶ͟ ;Gould, ϭϵϵϲ, p.ϮϮϯͿ. BǇ ǀiƌtue of Đuŵulatiǀe, Đollaďoƌatiǀe effoƌts, 
facilitated through the symbolic codification of knowledge, and stacked across generations and 
continents, the complexity and expansion of human cultures only continues to intensify (Christian, 
2004). Of course, this does not guarantee advancement toward any normative understanding of 
͚pƌogƌess͛ ƌelatiǀe to sustaiŶaďilitǇ Đƌiteƌia, as Ŷot all iŶǀention serves the welfare of life and 
communities (Diamond, 1995). Too soon can the sense of empowerment that accompanies the 
ability to maneuver within known natural laws result in an overly technologized world, lacking in 
both biodiversity and self-organizing resilience. Moreover, this evolutionary asset, when 
overexpressed, has the potential to translate iŶto the speĐies͛ gƌeatest flaǁ ;Kaplan & Kaiser, 2009; 
Lappé, 2011) — the capacity to manipulate both nature and culture potentially propagating habits of 
͞ǁhat ‘iaŶe Eisleƌ has Đalled the ͚doŵiŶatoƌ sǇsteŵ͛ of soĐial oƌgaŶizatioŶ͟ (Capra, 1996, p.8). On 
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the other hand, in their examination of constructal law, Bejan and Pedar Zane (2012) imply that 
design exploration eventually tends toward systems optimization. Just as non-human nature follows 
a continuous process of restructuring to improve systems flows, so they assert, so too do human 
cultures. Their argument positions reinvention as an adaptive process, the resulting collection of 
cultural products iŵpƌoǀiŶg the speĐies͛ oǀeƌall effiĐiency in accomplishing any given end: ͞Foƌ 
humanity, culture is the endless list of flow architectures we have created that cover and sweep the 
globe. These include all the known and still unknown forms of human movement — walking, 
working, and staying alive by using and developing enhancements that make life easier: knowledge, 
shelter, hygiene, language, writing, social organization, music, visual arts, and the running stream of 
Ŷoǀelties, iŶǀeŶtioŶs, aŶd seĐƌets uŶloĐked͟ ;p.Ϯϯϯ-ϯϮϰͿ…Cultuƌe is the kŶoǁledge to pƌoduĐe, 
haƌŶess, distƌiďute, aŶd use poǁeƌ͟ ;p.ϯϯϱ-336). Their proposition that cultural evolution takes place 
in a predictable direction toward thermodynamic optimization begs the question whether all change 
is inherently moving along a sustainability pathway. This kind of argument works best on a macro 
scale, if one considers, for example, the global interconnection afforded by contemporary 
transportation and communication infrastructures to propagate resilience and efficiency, thus 
validating their related ecological footprints, to some extent. Such an argument would also depend 
on a complexity view of systems in a non-linear state of dynamic flux, moving through multiple stable 
states (Gunderson & Holling, 2002; Waltner-Toews et al., 2008). If processes of change are similarly 
non-linear, while cultural evolution may allegedly be moving toward optimization, the positions 
through which cultural systems pass on the way would not necessarily represent a linear progression. 
In this way, optimization would be considered an emergent phenomenon — the result of an 
amalgamation of multiple marginal moves. By this right, it is the cumulative effects of manifold 
discoveries and shifts, assimilated into local contexts over time, which lead toward new future states 
— ones which could not be envisioned in their entirety from the position of the present. Relative to 
the human tendency to reinvent, creative explorations exemplify these kinds of marginal moves: a 
collecting of kŶoǁledge, aŶ atteŵpt to iŵpƌoǀe oŶe͛s faƌe ǁithiŶ oŶe͛s ĐoŶteǆt, and perhaps also a 
subtle shift of oŶe͛s iŶteƌpƌetatioŶ of oŶe͛s plaĐe iŶ spaĐe.  
That said, creative engagement with place, in a continual creation of novelty toward 
transformative eŶds, ǁould appeaƌ to ďe iŶtegƌal to the speĐies͛ life ǁaǇ — ͞Ouƌ uƌge to ŵake 
things, to create things, is certainly as deep as the urge of the Sun to shine and the Earth to 
spiŶ…͟;“ǁiŵŵe & TuĐkeƌ, ϮϬϭϭ, p.116). If a penchant for invention is an inevitable part of human 
nature and behaviour, then sustainable life ways should, ostensibly, nurture this tendency, while also 
ďeiŶg Đautious to fiŶd ŵeaŶs ďǇ ǁhiĐh to gƌouŶd it: ͞Poǁeƌ is ĐƌeatiŶg…AŶd it is peƌhaps the most 
uŶdeƌappƌeĐiated huŵaŶ Ŷeed… ͚[MaŶ] is dƌiǀeŶ to ŵake his iŵpƌiŶt oŶ the ǁoƌld, to tƌaŶsfoƌŵ aŶd 
to change, and not only to be tƌaŶsfoƌŵed aŶd ĐhaŶge…All these aĐtiǀities aƌe the ƌesult of ŵaŶ͛s 
capacity to direct his will toward a goal and to sustaiŶ his effoƌt uŶtil the goal is ƌeaĐhed…If ŵaŶ is 
not able to act [he atteŵpts] to ƌestoƌe his ĐapaĐitǇ…oŶe ǁas is...to destƌoǇ͛͟ ;E. Fromm in Lappé, 
2011, p.192). To manage this creative habit relative to planetary parameters, the terms of this 
engagement deserve further clarification and evaluation: ͞Ouƌ huŵaŶ ƌole is to deepeŶ ouƌ 
consciousness in resonance with the dynamics of the fourteen-billion-year creative event in which 
ǁe fiŶd ouƌselǀes͟ (Swimme & Tucker, 2011, p.116). To begin, one might emphasize that invention, 
always occurs within a context. IŶ Fulleƌ͛s ǁoƌds, ǀiaďle Ŷeǁ iŶǀeŶtioŶs aƌe Ŷot faŶĐiful ĐoŶstƌuĐtioŶs 
of the imagination (Edmonson, 1986), rather, they appeal to a sophisticated understanding of the 
physical laws of the world in which they exist. Along similar lines, biomimicry (Benyus, 1997) as a 
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design strategy encourages close engagement with the natural world, at least as a respectful 
observer. Along these lines, design as an adaptive capacity is less an act of creative expression, and 
more a response to direct experience. Situated within specific environments, creative agents apply 
the collective savvy of their inventive minds to shape their lived experiences. Through prolonged 
interaction with any given environment, one might find more effective means of surviving in said 
loĐatioŶ; oƌ, disĐoǀeƌ the ͞adjaĐeŶt possiďle͟ ;JohŶsoŶ, ϮϬϭϬͿ that hoǀeƌs ĐloselǇ to the eǆistiŶg 
social-ecological landscape. These ƌespoŶses ǁill ďe ͚ĐoŶstƌuĐted͛, although Ŷot eǆĐlusively 
technological. What this suggests is that, in addition to the coordination of political will, sustainability 
strategies should also include a search for distinctly new ways of inhabiting places; ways that are 
inspired by the human proclivity for reinvention, while grounded by the kind of environmental 
aĐĐouŶtaďilitǇ that aĐĐoŵpaŶies ‘ifkiŶ͛s ;ϮϬϬϵͿ ďiospheƌe ĐoŶsĐiousŶess; ǁaǇs that iŶtegƌate the 
knowledge and psycho-social shifts that have been gained through the multiple marginal moves of 
the past few thousand years of cultural evolution, while also reverential to the natural heritage that 
continues to support human populations. For example, in his appeal for a critical regionalism, 
FƌaŵptoŶ ;ϭϵϴϯͿ eŶĐouƌages deǀelopiŶg a ͞dialeĐtiĐal ƌelatioŶ ǁith Ŷatuƌe͟, addƌessiŶg the 
͞idiosǇŶĐƌasies of plaĐe...ǁithout falliŶg iŶto [ŶostalgiĐ] seŶtiŵeŶtalitǇ͟ ;p.ϮϲͿ. 
Social-Ecological Novelty as A Function of Complexity 
Novel ecosystems discourse reveals that traces of societies long past remain in contemporary 
landscapes — even those which are no longer occupied for human purposes, and have been left to 
exist in a state of self-oƌgaŶiziŶg ͚ǁildŶess͛4 (Pearce, 2013). A similar idea can apply to settled 
regions: traces of societies long past remain in constructed environments,5 meaning that for 
ecologists and designers alike, there is really no opportunity to start with a clean slate, in the purest 
sense. Every context presents a set of conditions that have been in dynamic flux since before the 
arrival of homo sapiens; flux in which social and ecological factors each influenced changes within the 
other; flux through which the nature of the relationship between the human species and the 
biosphere evolved; flux in which the emergence of social-ecological novelty has also been 
accompanied by increased complexity.  
Arguably, this is the case with the development of settlement systems, as Kiel points out, 
settled regions representing increasingly complexified relationships between nature and culture 
(Kinkela, 2009). Fƌoŵ Aƌthuƌ͛s ;ϮϬϬϵͿ positioŶ, ǁheƌeiŶ ĐoŵpleǆitǇ is Đuŵulatiǀe, it is alŵost 
inevitable that the components of cultural systems would continue to combine and hybridize in more 
complex variations, over time, complexity merely an outcome of evolution. While complexity in itself 
is neither something to be lauded nor avoided, it is useful to identify the scale of complexity that is 
currently supporting global populations, and the social-technological regimes that uphold this. For 
example, by 2010 roughly 50% of the global population was living in urban regions, and this is 
anticipated to increase to 75-80% by the end of the century, while population numbers also jump by 
roughly 2-4 billion (Angel, 2012). Generally, when one thinks of a contemporary urban region, what 
                                                            
4 CitiŶg a studǇ ďǇ geogƌapheƌ, Eƌle Ellis, PeaƌĐe ;ϮϬϭϯͿ iŶdiĐates that ͞at least oŶe fifth of the land across most 
of the ǁoƌld had ďeeŶ tƌaŶsfoƌŵed ďǇ huŵaŶs as eaƌlǇ as ϱ,ϬϬϬ Ǉeaƌs ago͟. “peĐifiĐallǇ, he Ŷotes that poƌtioŶs 
of todaǇ͛s AŵazoŶ ƌaiŶfoƌest, aŶd otheƌ tƌopiĐal ƌaiŶfoƌests, ǁeƌe oŶĐe faƌŵed.  
5 For example, see more on the buried layers of the city of Rome: 
http://www.theatlantic.com/magazine/archive/1997/04/underground-rome/376836/ 
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might come to mind are heavily industrialized and digitized systems. We will not posit here the 
extent to which the current levels of complexity which uphold these systems might need to be scaled 
back as part of sustainability and resilience planning, rather posit that adaptive hybridization6 as a 
pƌoĐess of sǇsteŵs͛ ƌeoƌdeƌiŶg ŵaǇ be equally viable. The emergence of social-ecological novelty as 
it relates, for example, to the domestication of plants and animals, has been just that — emergent 
(Budiansky, 1992). The question is whether civilizations can and should consciously adopt social-
ecological co-evolution, characteristic of an adaptive transition process, as a resilience technique. As 
YouŶg et al. ;ϮϬϬϲͿ state: ͞staďilitǇ iŶ eĐosǇsteŵs has ďeeŶ attƌiďuted to the faĐt that iŶ Ŷatuƌe, 
ecological connectedness results from a long history of co-evolution, selection and mutual 
adjustŵeŶts, ƌatheƌ thaŶ fƌoŵ aŶ aƌďitƌaƌǇ asseŵďlage of ŵaŶǇ speĐies put togetheƌ at ƌaŶdoŵ͟ 
(p.309). In other words, the incremental discovery of settlement reform would be more in line with a 
resilience approach thaŶ pƌoposiŶg aŶd iŵposiŶg a ƌedesigŶed ͚eĐo-futuƌe͛. Collapse fƌoŵ oŶe state 
and transition to the next would take place so gradually that the impact of the disruptions would be 
distributed over time.   
Needless to say, an incremental process of adaptation would always take place relative to 
oŶe͛s ĐuƌƌeŶt positioŶ. IŶ otheƌ ǁoƌds, one necessarily moves from within the current social-
technological regime in which one operates: for example, the existing settlement systems that act as 
bridge to the biosphere. Working toward social-ecological integration with a complexity view, would 
neither ask populations to abandon these systems, nor even to retrofit them with the existing suite 
of sustainable technologies. As settlement systems already represent constructs of social-ecological 
complexity, so too can their reform. It should be noted, however, that the kind of complexity implied 
in this discussion is of a specific variety. For example, a rise in complexity, in certain cases, might be 
characterized by an increase in structural, compositional, and operational intricacy, this also perhaps 
iŵpliĐatiŶg aŶ iŶĐƌease iŶ a sǇsteŵ͛s fƌagilitǇ aŶd eŶeƌgǇ footpƌiŶt ;ChƌistiaŶ, ϮϬϬϰͿ. Conversely, 
other types of complexity may demonstrate conceptual sophistication brought about through the 
combination (or, what G. Whitesides, refers to as stacking) and refinement of multiple previous 
discoveries (Arthur, 2009), while the operation of the system as a whole has been simplified 
(Whitesides, 2010). Ideally, this kind of simplification through conceptual complexity could produce 
schemes that accomplish systems efficiencies, for example, a reduction in material or energy use, or 
even increased productivity. This is only to say that there is a place for the pursuit of novelty, 
invention, and innovation in sustainability pathways (Westley et al., 2011). Along the same lines as 
BejaŶ aŶd Pedeƌ )aŶe͛s ;ϮϬϭϮͿ aƌguŵeŶt that ďoth Ŷatural and cultural systems evolve toward 
optimization, conceptual complexity in cultural systems could be viewed as a maturing of cultural 
knowledge toward greater effectiveness. Of course, as discussed earlier, one might assume that 
there would be some trial and error along the way, deflatiŶg aŶǇ ŶotioŶ of liŶeaƌ ͚pƌogƌess͛.  
Yet, again, to state that all conceptual complexity might produce greater effectiveness could 
be as imprecisely misleading as the argument that all human technologies are part of the natural 
order of things, or that all redesigns engender systems optimization. Rather, these ideas are useful to 
open the borders of exploration in sustainability planning in settlements, on the premises that 
                                                            
6 Heƌe, ouƌ use of the teƌŵ ͚hǇďƌid͛ is ŵoƌe geŶeƌiĐ thaŶ its use iŶ Ŷoǀel eĐosǇsteŵs disĐouƌse. In its 
ĐlassifiĐatioŶ of eĐosǇsteŵ states, Ŷoǀel eĐosǇsteŵs disĐouƌse distiŶguishes ďetǁeeŶ ͚hǇďƌid͛ aŶd ͚Ŷoǀel͛ 
forms. Hybrid systems are characterized by the co-existence of social and ecological uses, where novel 
ecosystems are defined as having undergone phase shifts, away from their historical precedents, as a result of 
human impact (Hobbs, Higgs, & Harris, 2009). 
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assuming a co-creative role could be a welcome change in ecosystem management; that further 
social-ecological integration in settlements is schematically plausible, and that these novel schemes 
have yet to be discovered; and, that new sustainable settlements models could conceivably reflect an 
increase in social-ecological complexity. With this trilogy of claims duly endorsing the value of human 
endeavour within the greater scheme of sustainability, a sobering counterbalance would be 
worthwhile. If one accepts that, within settled regions, novelty is to be expected, this still gives little 
guidance as to the type of novelty that should be pursued. For this, another filter is necessary: one 
which could help steer iterative reinvention in a useful direction along an adaptive pathway, and 
assess whether the emerging novelty engenders a better ͚fit͛ of settlement systems within inhabited 
ecosystems.  
From Enchantment to Entrenchment 
Entrenchment of human cultures in biosphere systems is, for all intents and purposes, automatic, 
regardless of perceptions and behaviours. The human species is a part of the sum total collection of 
biotic life; it is part of an interconnected web; its various activities are metabolically processed 
through their local ecosystems. Nevertheless, through both perceptual and behavioural factors, a 
nature-culture separation can still be expressed tangibly. Roszak (in Mishlove, 2010) identifies a 
pervasive sense of alienation as a contemporary cultural psychopathy — a ĐolleĐtiǀe ͚ŵadŶess͛ he 
attributes to urban industrial societies͛ lack of balance with non-human natural environments. 
Wheƌe ‘oszak͛s ͚eĐopsǇĐologǇ͛ (1992) can frame a broader conversation regarding the interplay 
between experience, perception, and behaviour, our interest here is situated primarily in the domain 
of the latter, while also considering how work in the former two can pave a road to behavioural 
shifts. With reference to the design and management of human settlement systems, it is not yet clear 
the extent to which the perceptions of biosphere interconnection representative of this ͚age of 
eĐologǇ͛ Đould become manifest. While the conscious or subconscious realignment of perceptions 
related to the nature-culture dynamic may be important to sustainability transitions (Berman, 1981; 
Roszak, 1992; Rifkin, 2009), so too is the continued search for applied approaches to ecological 
integration of settlement systems.  
Enabling shifts in perspective, as impetus for sustainability movements, is substantively 
different than embracing a concept like biosphere consciousness (Rifkin, 2009) to shape sustainable 
design mandates. Supporting value sets related to sustainability or resilience discourse does not 
inherently point to practical pathways for their implementation. Valuing an ecosystem in principle 
does not mean one knows how to cultivate a relationship founded in reciprocity. Believing that one is 
part of an interconnected whole does not warrant that one has the logistical capacity to act on this in 
ways that are anything more than nominal. Between the philosophical adoption of a biosphere 
consciousness (Rifkin, 2009) and the development of sustainable and resilient settlement models, 
exists a wide field of interpretation. As it stands, observations of nature-culture relational dynamics 
are already expressed as a range, for example: some highlight the dependency of human wellbeing 
on ecosystem health (Carson, 1962; Howard, 2005), while others articulate the link between the 
harvesting of ecosystem resources and prosperity in human economies (Daly & Townsend, 1993); 
some ideŶtifǇ the huŵaŶ speĐies͛ psǇĐho-spiritual bond with the natural world (Roszak, 1992; Kellert 
& Wilson, 1993), and others point out the inevitable interconnection of all living things (Capra, 1996; 
Rifkin, 2009). One can imagine how working with each of these premises, separately, could provoke a 
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different approach to management and design; for example, the first two notions might emphasize 
functional criteria, while the second two might focus on aesthetics, intrinsic values, and an evolving 
interpretation of contextual variables. In other words, translating between philosophy and practice 
has the potential to follow multiple routes; and, with novelty as a common occurrence in 
contemporary cultures, one could use both qualitative and quantitative measures by which to 
interpret alignment between the two, in assessing available options.    
At this stage, it is uŶdeƌstaŶdaďle if oŶe͛s philosophiĐal frames and practical approach to 
sustainability planning are, at times, misaligned. Even those who do embrace a cosmological position 
of interconnection on a deeply personal level may not know how to reflect this within the context of 
contemporary cultural complexity. There is still much interpretation and evaluation needed to 
understand how such philosophies might be expressed through means that are personally significant, 
ecologically transformative, and also culturally relevant. It might be argued that the specific 
techniques to do so have yet to be disĐoǀeƌed. Wheƌe BeƌŵaŶ͛s ;ϭϵϴϭͿ ͚ƌeeŶĐhaŶtŵeŶt͛ appeals foƌ 
an intuitive and philosophical transition from cosmological alienation to earth-based interconnection, 
here we will introduce the term ͚eŶtreŶchŵeŶt͛ to explore the practical complement to such a shift. 
We will define entrenchment as the degree to which a population is able to interpret and respond to 
the contexts in which it is situated, such that it engages in a process of reciprocal exchange with its 
environments. By this right, ideas of ͚iŶteƌĐoŶŶeĐtioŶ͛ aŶd ͚ƌeĐipƌoĐitǇ͛ would initially be place-
bound; while, interpretations of these terms relative to a collection of places would later become 
planet-bound. Of course, with the human species included as one ecosystem variable, health and 
prosperity for human cultural systems would naturally be a consideration in the evaluation of 
degrees of entrenchment. It is here that the concept of the dynamic network takes primacy, whereby 
assessŵeŶt of the ͚eŶtƌeŶĐhŵeŶt͛ of any given system component would be relative to the nature of 
its interactions with the system as a whole. Referring to BejaŶ aŶd Pedeƌ )aŶe͛s ;ϮϬϭϮͿ point that 
systems optimization is a conceivable outcome of cultural evolution, it is plausible that the discovery 
of a more deeply entrenched position of cultural systems in non-human ecosystems could unfold 
over time. Further to this, following the logic of biomimicry (Benyus, 1997), one might assume that 
there is opportunity for the exploration of technological approaches that are reflective of and 
embedded in natural systems. In this regard, prolonged and close interaction with specific places (as 
implied in the biomimicry approach), inspired by the ecophilosophies indicative of the time (as 
implied by the age of ecology), and with a view to the co-evolution of social-ecological novelty (as 
implied by novel ecosystems work), might ultimately produce new ecosystems technologies: a 
process of social-eĐologiĐal ͚seŶseŵakiŶg͛7 as it were. Developing a coŶĐept of ͚eŶtƌeŶĐhŵeŶt͛ Đould 
serve as a guide for emerging novelty.  
Entrenchment of Contemporary Settlement Systems 
It might seem obvious to accept human endeavour as part of the natural order of things, on the 
grounds that it is the product of Ŷatuƌe͛s oǁŶ, however, it would be remiss to then suggest that this 
supposed ͚ŶatuƌalŶess͛ autoŵatiĐallǇ ǁaƌƌaŶts these activities as suitable for sustainability pathways; 
or, that all human systems in their current state could remain operable within planetary boundaries 
                                                            
7 ͞ “eŶseŵakiŶg is ͚defiŶed as ͞how people make sense out of theiƌ eǆpeƌieŶĐe iŶ the ǁoƌld͟ ͛ (Klein, Moon, & 
Hoffman, 2006, p.70), and is at the heart of how we create meaning, interpret value, and subsequently make 
decisions amidst complexity, uncertainty, and unknowing (Ruttonsha & Quilley, 2015). 
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(Rockström et al., 2009) over the long term. In consideration of settlement systems as an interpretive 
ďouŶdaƌǇ foƌ the huŵaŶ speĐies͛ ƌelatioŶship ǁith the biosphere, paradox arises. It has been shown 
that large-scale, extensively engineered urban systems can offer social-ecological efficiencies (Brand, 
2009; Bettencourt, 2013; Mehaffy, 2014); and yet, theǇ aƌe also ͞the pƌiŶĐipal souƌĐes of ouƌ soĐial 
aŶd eŶǀiƌoŶŵeŶtal pƌoďleŵs͟ ;BetteŶĐourt, 2008, p.285; Ravetz, 2011). If nothing else, the 
aesthetics of these systems, ostensibly, reinforce a lived experience of nature-culture separation for 
their inhabitants. While metropolitan jungles, overrun with concrete high-rises and crippled by traffic 
congestion, may appear a far stretch from Shangri-La (Hilton, 1933), statistics on their sustainability 
performance might redeem their merit: ͞ ͚…the energy metabolism of metropolitan areas slows 
down as they increase in size: larger regions burn less energy per capita than smaller 
ƌegioŶs…͛͟(Martin Prosperity Institute in Kalan, 2014). This critique of the benefits and drawbacks of 
urban systems parallels the innovation paradox described by Westley, Olsson, Folke, Homer-Dixon, 
Vredenburg, Loorbach, Thompson, Nilsson, Lambin, Sendzimir, Banerjee, Galaz, & van der Leeuw, 
2011: ͞Large-scale transformations in information technology, nano- and biotechnology, and new 
energy systems have the potential to significantly improve our lives; but if, in framing them, our 
globalized society fails to consider the capacity of the biosphere, there is a risk that unsustainable 
development pathways may be reinforced͟(p.762).  
The efficiencies that urban systems achieve renders it unclear whether sustainability and 
resilience pathways call for an explicit, reciprocal tie between nature and culture, or even how such a 
dynamic might be articulated. For example, one might imagine highly engineered technospheres that 
are low impact, but segregated from the natural environment as a respectably viable option. In their 
͞Đƌadle to Đƌadle͟ premise, McDonough and Braungart (2002) separate technical and biological 
nutrient streams, with ͚aƌtifiĐial͛ pƌoducts recycled as part of a closed loop that refrains from 
interacting ǁith ͚ďiologiĐal͛ Ŷatuƌe. At the same time, green infrastructure such as living walls, green 
roofs, and vertical gardens/farms exhibit built form taking on nature-like qualities. Conceptually, 
both of these approaches — the optimized technosphere and the urban garden — could be 
ĐoŶsideƌed a ǀalid eǆpƌessioŶ of LoǀeloĐk͛s ;ϭϵϳϵͿ Gaia, although the latteƌ ĐeƌtaiŶlǇ appeals ŵoƌe 
strongly to the requests of Kellert & WilsoŶ͛s ;ϭϵϵϯͿ biophilia hypothesis. This is not to suggest that 
either has accomplished such an expression to a satisfying degree. As Keil (in Kinkela, 2009) indicates, 
the process of urbanization will continue to beget ͞ ͚new and more complex relationships of society 
and nature͛ ͟ ;p.ϵϬϲͿ. The piece of this relationship that would appear more elusive to grapple with 
are the structures, processes, and drivers of social organization that yield the products, spaces, and 
infrastructures characteristic of these urban places. For example, there are several sustainable design 
techniques and strategies that can be implemented today, which focus primarily on the retrofit or 
redesign of that which is tangible, such as: passive building orientation (Snell, 2004); building re-
skinning for envelope efficiency; industrial ecology (Rosen, 2003); material recycling; rainwater 
collection; fog capture (Biomimicry Institute, n.d.); greywater recycling; bio-filtration (John Todd 
Ecological Design, n.d.); low-flow and waterless fixtures; bio, wind, geothermal, and solar energy; 
living walls; green roofs; xeriscaping; and, smart appliances. These approaches illustrate an optimized 
use of resources, the development of green infrastructure, and the formulation of metabolic-like 
processes; yet, are shy in unwinding the cultural norms that reinforce the ways in which populations 
use materials, energy, products, spaces, and infrastructures, in the first place.     
As such, the search for sustainable design techniques may, in fact, distract from the discovery 
of macro-scale solutions to the challenge of nature-culture disintegration. While retrofitting existing 
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built form may improve a settleŵeŶt͛s current sustainability performance, reinvesting in these 
infrastructures implicitly validates their existence within the city plan — this reinforcing the current 
plan, and side-lining long-term views for adaptive transformation. In Dusch, Crilly & Moultƌie͛s ;Ŷ.d.Ϳ 
eǀaluatioŶ of sustaiŶaďle deǀelopŵeŶt stƌategies, theiƌ sǇsteŵs͛ appƌoaĐh ;Đoŵpaƌed to eĐo-centric 
and techno-ĐeŶtƌiĐ appƌoaĐhesͿ deŵaŶds ͞ĐƌeatiŶg Ŷeǁ sĐeŶaƌios foƌ sustaiŶaďle life stǇles͟, oǀeƌ 
and above the redesign of products, services and/or production systems. Further to their point, 
though it is useful to analyze the lifecycle impact of technologies and infrastructures, one should not 
overlook the cultural habits and preferences that justify and propagate their development. Also not 
to be overlooked are the large-scale, political-economic engines that manage the infrastructural 
domain. As such, pathways for sustainability should comprise not only a technological shift, but also 
a pƌofouŶd tƌaŶsfoƌŵatioŶ iŶ ͞basic routines, resource and authority flows, or beliefs͟ ;WestleǇ & 
Antadze, 2009, p.2). In other words, an extensive illustration of the concept of entrenchment would 
extend beyond the development of form, and infiltrate the realm of social interaction:  
͞…eĐologǇ has ďeeŶ used only in the context of some thing called the 
͚eŶǀiƌoŶŵeŶt,͛ ǁhiĐh is geŶeƌallǇ thought to ďe of ͚Ŷatuƌe͛ aŶd eǆĐlusiǀe of the 
city. Even those who have included the city in the ecological equation have 
done so only from the perspective of natural systems (hydrology, air-flow, 
vegetational communities, and so on). We have yet to understand cultural, 
social, political, and economic environments as embedded in a symmetrical 
ǁith the ͚Ŷatuƌal͛ ǁoƌld. The pƌoŵise of laŶdsĐape uƌďaŶisŵ is the 
development of a space-time ecology that treats all forces and agents working 
in the urban field and considers them as continuous networks of inter-
ƌelatioŶships͟ ;Corner, 2006, p.30). 
Wild of Heart, Measured of Mind 
While wilderness as a constructed idea may conjure visions of harsh, inhospitable, and unyielding 
territories, from the context wherein this paper was written, the landscapes have been 
accommodating enough to be levelled for settlement. Both convey positions of exclusion — 
exclusion of culture from wild spaces, and exclusion of self-organizing nature from inhabited ones. 
Conversely, novel ecosystems discourse presents an opportunity for integration, whereby each of 
culture and nature might become more like the other within settled regions. From the ecological side 
of the equation, this kind of integration is needed more than ever, as it becomes clear that the 
impact of human cultural systems is leading to environmental degradation (Steffen et al., 2007). 
From the cultural side of this equation, integration is equally critical, as it has been pointed out that 
the biophilic (Kellert & Wilson, 1993) and ecological unconscious (T. Roszak in Mishlove, 2010) 
aspects of human nature thrive on an intimate connection with the non-human natural world. In this 
light, oŶe ŵight aƌƌiǀe at a positioŶ of ͚Đultuƌed ǁildŶess͛, ƌefiŶed oǀeƌ tiŵe ďǇ the ǁild of heaƌt aŶd 
measured of mind. Such a position might encourage self-organizing, ecological abundance within 
inhabited quarters, while also exhibiting highly evolved ecosystems technologies. Such a position 
might be discovered through the tacit knowing garnered through a close engagement with place, 
indicative of traditional ecological knowledge (Ausubel, 2012), and combined with the savvy of an 
inventive mind. Such an approach might ultimately lead to settlement systems that engender a closer 
͚fit͛ ǁithiŶ loĐal eĐosǇstems. The ͚Đall of the ǁild͛ ĐoŶjuƌed ďǇ ‘oszak ;ϭϵϵϮͿ aŶd Kelleƌt aŶd WilsoŶ 
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(1993) can be accommodated, to some extent, in settled regions, and interaction with nature made a 
common, localized affair.   
Conclusion 
In a complementary paper (Ruttonsha & Quilley, 2015), we develop a multi-layered perspective of 
strategic design thinking for systems transformation: ͞...iŶflueŶĐiŶg peƌspeĐtiǀe Đould iŶflueŶĐe 
pƌaĐtiĐe that iŶ tuƌŶ Đould iŶflueŶĐe pƌogƌess͟ ;E. YouŶg iŶ WestleǇ, PattoŶ, & )iŵŵeƌŵaŶ, ϮϬϬϲ, 
p.ϭϲͿ. IŶ the Đase of iŶteƌpƌetiŶg huŵaŶ settleŵeŶts as ͚desigŶeƌ eĐosǇsteŵs͛ the peƌspeĐtiǀe that is 
emergent is one wherein the human species is recognized as a co-creative agent within inhabited 
ecosystems; the practices that would complement this shift are still nascent in conservation ecology, 
and an opportunity to concurrently apply similar thinking in the development of settled regions is on 
the horizon. Progress perhaps arrives when these two worlds — ecology and development — find 
such a means of interconnecting that cultural activities are able to ͞pƌoŵote [the] Đƌeatiǀe gƌoǁth͟ 
of human endeavour within the operational parameters of local ecosystems (Mehaffy, 2014), or even 
produce net ecosystems gains. Novel ecosystems discourse can begin to orient ecologists and 
designers, together, toward such a position. 
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